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TITLE: SEMICONDUCTOR DISTORTION DETECTOR 

PUBN-DATE: December 17, 1987 
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NAME COUNTRY 

FUKAZAWA, TAKESHI 

MIZUKOSHI, MASATO 

ARIGA, KATSUHIKO 

YAMAGUCHI, KIMIAKI 
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NAME COUNTRY 
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APPL-NO: JP61134245 
APPL-DATE: June 10, 198 6 

INT-CL (IPC) : H01L 29/84 
ABSTRACT : 

PURPOSE: To separate electrically a substrate and semiconductor distortion gage to 
the full even under high temperature and pressure and obtain high reliability even 
in mechanical strength by forming a piezo-resistance layer at a given area of 
polycrystal silicon layer that is formed on the s ubstrate through an insulated 
layer and performing an anodic junction for the above resistance layer through the 
insulated layer and thin film for junction . 

CONSTITUTION: A polysilicon layer 3 is formed through a first insulated layer 2 on 
the main surface of a substrate 1 with a thin distorted area 13 at a portion of its 
substrate and a piezo-resistance layer 4 is formed by introducing impurities at a 
given area of portion corresponding to the distorted area 13 in the polycrystal 
layer 3. In addition, a thin film 7 for junction is formed through a second 
insulated layer 6 on the surface of the piezo-resistance 4 as well as the 
polycrystal silicon layer 3 and a pedestal 9 which is formed to include the portion 
corresponding to the above distorted area 13 and nearly enough to make a reference 
pressure chest 10 with a hole on its bottom is connected to the above thin film 7 
for junction according to an anodic junction. For instance, the above substrate 1 
is composed of monocrystal silicon substrate, the thin film 7 is polycrystal 
silicon layer, the insulated layers 2 and 6 are silicon oxide film, and members of 
pedestal 9 are composed' of boro-silicated glass and the like having nearly the same 
thermal expansion coefficient as that of thin film 7 for junction. 
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TITLE: CR-N-BASED STRAINED RESISTANCE FILM, MANUFACTURE THEREFOR AND STRAIN SENSOR 
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APPL-NO: JP09108039 
APPL-DATE: March 21, 19 97 
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PROBLEM TO BE SOLVED: To obtain a highly stable high-sensitivity thin film for 
strain sensor by reducing the absolute value of the resistance-temperature 
coefficient of a Cr thin film, while maintaining the gage factor of the Cr thin 
film as much as possible. 

SOLUTION: This resistance film is set to be composed of a thin film, a having a 
composition expressed by a general formula Cr 100-x-yNxMy, where M represents one or 
two or more kinds of elements selected form among Ti, V, Nb, Ta, Ni, Zr, Hf, Si, 
Ge, C, O, P, Se, Te, Zn, Cu, Bi, Fe, Mo, W, As, Sn, Sb, Pb, B, Ga, In, Tl, Ru, Rh, 
Re, Os, Ir, Pt, Pd, Ag, Au, Co, Be, Mg, Ca, Sr, Ba, Mn, Al, and rare-earth elements 
and x and y are atomic percentages specified satisfying relations of 0.0001^x^30 
and 0<y^30, and 0 . 0001^x+y^500 , a crystal structure composed mainly of the bcc 
structure or a mixed structure of the bcc structure and A15-type structure, a gage 
factor of ^2, and temperature coefficient of an electric-resistance -4x10-4 to 
4xlO-4/°C. 
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xmt y . Ko«i-«fcifc9^T5-£ tfi* . 

[0004 ] 

[mi ] 



M/t 



T+2o-+ 



[0005] ;>IT", R, o-. pfci^'l ti-etL-fft-fe 

atas25i«>dtH4»i. 6-c«a:-£o«t*6. u 
imhz.k^xh. 

[0006] **-^*W**4««fcli*il»*«JI«. 

ft<b^#:^i|^, Y-i>m± 10-170 kimz± 



WEST 



(3) 

3 

bb't^x^t. m.*yy-fnttf-\tizmEmiz<&i 

mZilZ^httmZ. Cu- Ni ZCO£-k 

wm. y- ism± 2t^z<. zt> ^nmmtcm^ y-t 
mwibiximix^\ 
[0007] i$&ov7 mm tmzm^w-t y? io 
(±, ±t-ai^j; o mm i<i±mcomx&mzii 

tiMzm^&mmmmmzi. mmiza ^% 

mtzix^z, ttz, mmvinw-tywi. tram* 
<r>m.mmm^tf . to v.^-c t 

[0008] 20 

[RBB^msfeUJ: otirmm\ m-tyvcomm® 
4**. &!mx'£%.ft£mt-rz>EJi3®im> 

[0009] U «fc a t tl BMi . Rfclfr 

_t (_ 4-4 ) x i o- /xntmtm* i^tztix 

-tiazt>i. *«HBKfc u , m®%x'&m%fe& 
z^-tmwk ixmm±%%.Kc±m?4iznm® 

tz. 

[ o o i o ] c r win,? ( m®. ) comxu-f^mmi 

2 6~2 8fc#®K*£^£fc#mixTV^>. LiP 40 

u c ri,s.mxMmzmmx'h&ztfrt>. zntx- 
%mts xvmBftcom-t y-tnzm^h z t ux-%%fr-o 
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4 

fcfc V vtigJ£K*f -f 4 JESS; ( w Z ?<i 0 "CW t # Wffiia 
SEffc**** < . fOTCRIift^^j:! (-6X10 

[00 11] C rSHHWSV^y* 

£?# »ttiasEflaK<oi6*tfit/h 
^<thzb\,zx->x, iaiS^t'WS^S-t ytfJH* 

[00 12] 

[^W«$tS^«¥$] C r»^|?(COV^T<0 
^WH^^Sm, «30X10- 4 /°CC0A/l/? C r 
OTCRj^HRfcfcJ: «a"C»- 6X10-4 /'C^tch 

mtix . m&^mizm&tmmftmg&tf 
^-i o- 1 *-y-x-bz>ti\ zonzmzti^xiffl 

t,Zf!tmzft1±-f h t J: -^TTC RtflEfr 

c Rtfficnm k&zt tf*imk tc o . w.mm.t.zx -> 

XTC Rnmmc h Z 1 5rS.ffi Lfc. 0 2 14. S3Hat 
JStTCRtcOlHSSr^t-. ^2r2 0%WT®lPU>t 
l»0«i*«J*S:!ryt:JS«. fii^tiC r<7)bccl)6 
tL<fiA l 5 SUBS (#*SK) i;L<J±^tLf>iS|^ 

[00 13] ^fc, g!3(:*1-Cr9 6 N 4 ESSm?) 

m^co xok. ztih mmcor c Rti^aa^coti 
Mcff o Tttt* l . «atyaaurc9(t & £ t sr^aj l 
fc. t*b*>. mmzncoTCR^tmrnrnm 
mix-mmthz t «c J: ->ttc r*5o x i o- < / 
vmm^tmmtffttiti&wxhi. zcotzm 

t^mmi. I4t:itcr 9 6 N 4 WMKW)%&<?i 

i3i:,Ai 5mmmi?t,mm^cnm%m^xb 
c cffi&\b^.\ci,x^<t)\ zemmz&wx . be 

cmfet A 1 5MfflJt^fft-Sffl^*^b c cffimig. 
»<0««tS{fcTi.«!UlSlfflS««KfcV ^ . TC R{i 

flMC r i o o - x N, ffltfUtxIiRWC 
0. 00 0 15xS3 O&SHfl^U ifealftiS^ffi 
fcUTbc c«ittL<{i±fcLTbccffljikAl 5 

sfiii§ t nfi^fuii> o . 2 ia±-c. a 

o*5^ffi«9iBJ£fl9S# (-4-41x10-4 /"Clil 

h. mmg.m-ty-irmmbixmLx^&zbz^ 



WEST 



(4) 

5 

[0014] cr- NW&mmzm^&zbizx-o 

Xs fiOxl 0- 4 /X:<?>TCRZfthZti)^1&ktc 
*<7)TC RiffiO x 1 0~ 4 /'CZ^-tiABM 

£«tg*£ mat h i fctioT, ffiaffli^^uissaffl 
aa^skcot**^, c r- Ntajs^t uts* 

[0015] ifc, ^jaiyj'hoaffiTM-fey-rsrffiffl-r 
s*£Kt>. cr- NizMihftmcommtmmiiM 20 

* y-t - 1 & - 1 uz . 

[0 0 16] £ft6«)ftUl0(>fc(z. Zb£X&<n3m. 

£fT->ttf§£. -«5tC r 1 0 0 - x - y N, M y T"^ 
MliTi, V. Nb, Ta, Ni, Zr, Hf, 
Si, Ge, C, O, P. Se. Te. Zn, Cu, B 
i , Fe, Mo, W, As, Sn, Sb, Pb, B, G 
a. In, Tl, Ru, Rh, Re, Os, I r, P 
t, Pd, Ag, Au, Co, Be, Mg, Ca, S 30 
r, Ba, Mn, hl&iXfttm&frklffiZtlh 
\m&tz\±2Wlh<»jm~C:h*) . «Jtx, yliJR^- 
%T"0. 0001SxS30, 0SyS30, 0. 00 
0 1Sx + y£5 0$:SIJBfli£*rU fc» 5 ±a 
TbccHjaiL<«±i:LTbccflKefcAl 5S» 

sustsoaaflas** < - 4~ 4 > * 1 o - 4 /-mm 

[0017] *ffll2WBttl> fctt. ±E*B*W>&£* 40 

*c*3 i WS S Oil H£ffM-f S . i fcfcBil!! fcJBttwS 
Kt»j*tfc». H5>fxvf-y^ (77X?i7fy 



WOTl 0-27020 1 

6 

ft) , U7h^7S. iz-fiusy^km-yf 
y/SfcU: Mi 5 yftottt'tmi-z b ± OBtSo 

lt, msm"f-bmmzMM:ifzmi L m-mmzmm 

■fht\ t tdMWj <3(i' ClflK:tffi£fl!fiS t , 

Tctt^xtf iit{iKS+W2 0 Otilhl 0 0 0'COT 
<7)&8ZX\ ayjfcuflSL if t L< U 1 WXh 10 01$ 

vtw&s. W2&±x\ SLimxmmi. 
it (_ 4-4 ) x 1 0 - 4 /-ciy^coiiSri-rss-fey 

[ 0 0 1 s 3 m 1 mi 

Se, Te, Zn. Cu, Bi, Fe, Mo, W, A 
s, Sn, Sb. Pb, B, Ga, In, Tl, Ru, 
Rh, Re, Os, I r, Pt, Pd, Ag, Au, C 
o, Be, Mg, Ca, Sr, Ba, Mn, A 1 3d<£1>* 

%±mmpt>m.ztii 1 mt fc« 2«w±^7cmT 

#>9, *Mlbx, y(iJI^%T0. 0001SxS3 

0, OSyS30, 0. 00 0 1 Sx + yS5 0=5rSH 

iM^i. msMmifizk. ix be effimt L<ti±fc 

UtbccffijttAl 5M^3tt«jIAfflJi*^^ , 3, 
y-yW2Hit. fioHtrnffittOSSffilBC** (- 4 

~ 4 ) x i o - 4 1 0/xwrchbztiWBLb-th 

Cr - N^lftKH. 
[00 19]^2f&HB 

Vmz£ 0 , -«^C r 1 o o - x - y Nx My 

fL, MtiT i, V, Nb, Ta, Ni, Zr, Hf, S 

1, Ge, C, O, P, Se, Te, Zn, Cu, B 
i. Fe, Mo.W, As, Sn, Sb, Pb, B. G 
a. In, Tl, Ru, Rh, Re, Os, Ir, P 
t, Pd, Ag, Au, Co, Be, Mg, Ca, S 
r, Ba, Mn, A 1 fcitX#±$a>6SSWS*ll. 1« 
4fcti2aiSLh«7C»-C*0. fflfKJtx, y»4K^%r 
0. 0001£xS30, OSyS30, 0. 0001 
Sx + yS5 0 6Nff *# U , ttftflBi^ii: LT b 
cc«jSi,L<(i±fcLTbcc1fJttAl 5S^i®t 

i£ l fc±(cj«R l , o v ^TaassaBS: 200 xm 1 

0 0 0 o CWTWS«t'«atl. - 1 Sr^SSfctSC r 
[0 0 20] 1^3^ 

mbi-zm-tyy-, 

[002 1] 

[fl!ffl] Cr- N»«{iM»K(Cj:oTTCR««*« 



WEST 



(5) 

7 

itfto , mmmtf'i^^a. isflflaiiib c c« 

it(i± k LT A 1 5 SflfiSfc ft 0 T C FUific7MI£^ L 
fc. ±ti, H3fc«rtJ:dfc. £ft^«ROTCRl± 

Jf^^+7«KUfcfiTCRt*^HIIt, as* 
ilJtCJBaBl'rftikfcloT, TCRaWfottttttt 

^Ok &flKO*&ft«!ii«. H4 &f&* 3 fc. A 1 5 10 
fiM^fe»Wia«^±»fcff-»Tb c cffit^k^ 
fcl/CV*<#, £<0$gfci3Vvt\ bccfititkA15 

-T&iBJK^fcfc v^TTC RJiHf n5fi»<?MI^ k & . 
[00 2 2] SXftfttfftl 5%i>3t>*&V^*&li, 
Crltt (Cr 2 NfcJ:tfCrN30 ^WS H H at>U< 
li7^7r^»Cr- N£\ be cfit^C rt 
L<tebccl«§kA15 milBtmtFt h C r 
fc£t. M H a H ffi^WJL^<<^^-h^l>o dtf) 

tc R^emw^riE-c* o . /h$ < t* - 1 s . 

Rtt«*U 30%Ji«i:immMCrHl;» 
fcft9TCR(i4x 1 0" 4 /°C£j@;tTLi-3/^#? 
iL<^K UfctfoT. S3BiBJSt±3 0%OTfcBIS 

loo 23) mscommi. soo^cTmmuzcr 
9 6 N 4 iam^tS2UttK^^. »- sow 
fe + 1 5 o , c<oiaaaEH"CftKco«#^$ < . ~r ft*? 30 

«^ffl§*^tt«LfcTCRJ±± 1 x 1 o- 4 /icisirt 

^L^ST'*>S*&. £«OTCR**/hSVMfc- 8 0°C 
+ 1 5 0 ^SJSKHSr^^mM^S^ffiHit^ 

msnmwum&iv-Mnmt. cr 9 6 n 4 fc 

Mni^flllX, 2%fcJ:U f 3%SlniLfcCr 40 
96-yN 4 Mn y (y = l . 2fcjtf 3) fl^jgtjl 
fflSftS^^o H*»fe. Mn*c0ifJnkftfc. JSSiiS 

fcgiM#7cSS^Jnfci . fitaiftJKffl»SrfflKttfc 

i^k*«^ia«fta&ffiafflfc»»s*s»** 

[00 24] 06-1 3fctt, StHftX^y^Uy^lS 50 



ftRW 1 0-27020 1 

8 

StfflV^Xr5xatR±fc*KLfcC r i o o - x - y 
Nk MySMCo^t, *9M^7aRMOj6*iaiyk. 
o~5 0x:fcfc*t&fifiifflS^Rfcctt^Sia (^20 

*>*»&«tdfc, Ti, V. Nb. s Ta s Ni, Zr, H 
f s Si. Ge. CO. P „ Se, Te, Zn, C 
11. Bi, F e „ Mo. W, As, Sn, Sb, Pb, 
B s Ga, In.Tl.Ru.Rh. Re.Os. I 
r. Pt, Pd. Ag, Au, Co. Be. Mg, C 
a. Sr. Ba. M n . A 1 45 itffh±Sji&0)*tL? 
*l3 0%JaT<05%lja*fc«27e»lh. fcitfS 
*t»ifc-&tto. 000 1-50%. J?£L<(;i0. 
1-40%. S^fc#4L<Ul-4 0XtJJ:tfaac 
rfcPRELfcSAtt. ^*lfe^)«H , Ctiy-y** J 2Ja 
±<0iSv*tf*<f*<3*U l/sffiiSSSfl** 5 (- 4-4) 

x i o - 4 /^m^^mm^iiht^xh^ . 
ztih nmsftvu . z ti h cozmmmx' s ft v ^ t 

[00 2 5] ±SSBtgLtt<Ol*>. Hf . Zr. P. A 
s. Sb. Mg. Ca. CoioWPdil Pg^iEH 

mb£t mm&mmtf ( - 4 -4 ) x 1 0 - 4 /*c 

dk^-C'&Ts U^ot, ^ii^cOju^fcMLTiie 

[0026] H2— 7#>£>. y- y**iBW6*^aSHttl 
OiiJDfcffoT«^^S«Ik^fc*>S*«. C. Si. G 
e. A l^iO'Gad SlM^^J^4^^§J^fc^Ly , 
-^C7)«^vjx$<, Ni. NbfcitfTi 

^fty-^*cOffl^'#^ixfc. 
[0 0 2 7] ft43. *iJB7C*{iSc. YtiiiVjyf 
y^7t;^(La. Ce. Pr, N d . Pm. Sm. E 
u. Gd. Tb. Dy. Ho. Er. Tm. Yb^J:^' 
Lu) frtt&tfi. ^coaflittWC**)* v^ixtR 

[0 0 28] 014(±. MiUi:*X^ 

^ : 1 3 ) cojaaiagE^. jatftfei^-s^k^) 

°CW± 1 0 0 0 *cyiT OSJSiEH fc 43 1 . 1 ^H£Ui 

1 0 omrsarM^i , ov^-i °c/B#ia± 1 0 0 o*c 
/^OT^asrj&ffli-s ^kfci 0, ufa^y-y» 

tt^ftfcii*, !RJ&ffi^*ftfct5^T, 2 0 0°CtU:l 
0 0 0 •CJJlT^iBftlEHfcfc . if £ L < li 1 ^HW 



WEST 



Hi (_ 4-4) x i o- 4 /°camz%->xttti\w 

hX'foh. 2 0 0raTt'(±^^TC R^mhtL-fM 
£ L<^\ ±tz 1 0 0 0"CJiU:T"(i, FJtS^TC R# 

[00 29] 

mmi 1 KfWf' 1 (fflfiSc : C r - 4 %N ) CO££*I 
HoS^kfFII 

|S@1 0 5mmi>J:tfJI$3mm<7)C r^Ril (f$]£9 
9. 9%) «rffl*«ffiK*yT4>'2 r U xn-^m 

yymw.zm^x . rmznk it^x^-y 9 0 yf&wc 
mzmo. 3 6xim<5ocr- mmftmth (Km®. 

*jw«fcft& . mm&w-yititzmmmflLx 

1 X 1 0- 7 To r r 
1 0OW 

20. OSCCM 

0. 9SCCM > 



(6) ^mn 0-2 7020 1 

1 0 

* ?M%tj?-E. 1 X 1 0 - 2 T o r r 
Wfc fi7X (CORN I NG#02 1 1 ) 

mm mm 

5 0 mm 
3 0 A/m i n 

mkLtmmz^>yttw\\xm.&o . 0 5 mm«i 

jfcfcfc 9 * - 6x10-" /t;<0fi(^SttSaKffi»fc 
10 7. KW-yawfl* tiut. iXfc#4>*ut»Kt, & 

a#fflm+ 2 0 o°c~ 1 0 0 o°c<D&m$>i$.x'mmm 
tvmtm&ixipiipttm (mmx ■■ 2 0 o°c/^m) 

ttffitt&J:t^aUKffift (TCR) *srf. vvf 

^ Ufc . J!WG«S«<0±#H£ft o T »fSSK«HWl** 
< * 0 . ^ 5 6 OtX'SMS LfcWBTTC R**0 . 0 
4 x 1 o - 4 /°C. y-iW7 . 4 b^iSCiii 
Wife. 
20 [0030] 
[«1 ] 









TCR 




mm 




(20X) 


(20 W C) 


(0-50X) 




(°C) 


(h) 




(fan-cm) 


(10VC) 


as-depo. 






7.1 


82.15 


-6.00 




350 


0.5 


7.3 


81.67 


-2.00 




350 


0.5 


7.3 


80.03 


-1.80 




200 


2 


7.2 


82.02 


-4.22 




560 


2 


74 


81.54 


0.O4 




700 


2 


7.6 


81.22 


1.50 




1000 


2 


8.0 


79.63 


4.00 



[003 1 ]HitM2 WB##14 («: Cr- 4 
%N-6. 0%V) tfte^RcOSJtfcilMi S*E£9 

ftU ttg2 0 3mmi5<J:^/i$5mm^^^-y7 



2X10 
700V 
2mA/ c m 2 
0. 5SCCM 
0 . 5m t o r r 

glomes i o 2 

5 0 0°C 



%hfr^xyt'-j*zji>y?vyymwzm^z, tk 

f&mmitzy-iS/W-ymf&V^&XoltZ 

" 8 Torr 



-f *yS-^-y-yMnBl 1 2 0mm 
hfStm 1 2 0mm 

JfiKXft 9 0 A/m in 



WEST 



(7) 



1 1 

tl4 . 5X10- 4 /°OsZ.Xf9 . 4<r>mffibiXtz. 

mzn^ntimmiz, #h&hsw2 o or- 1 o o o 
mmt, wtu^'-s^ itmLaxr/mxi&m 

$ (TCR) fcjjct. V^m^H^fc^Tt^-v 
$(4?SJg<9±#C#^Ti§*L*:. 1*11414. efi^>» 



1 2 



10-27020 1 



ti^XO. 0 3X10" 4 /rt^d^SOh^TC 

Rfc i i; i o . 9 0* £ & y- ; jmtm htitz . 

[0032] 
[H2] 







Jtttft 


TCR 








(20°C) 


(20X) 


(0~50*C) 




(-C) 


(h) 




(jiXicm) 


(lO^/'C) 


as-depo. 






9.4 


62.00 


-4.50 




350 


0.5 


9.8 


60.24 


-0.95 




350 


0.5 


97 


59.92 


-1.02 




200 


2 


9.5 


61.98 


-4.25 




450 


2 


109 


58.30 


-0.03 




500 


2 


11.1 


57.41 


0.47 


JC£4> 


1000 


2 


13.2 


54.02 


4.00 



[0 0 3 3] 301013 Kfl#95 3 (ffltf: Cr- 4 

%n- i . 2%a i - 1 . 6%s i ) co-sMmcowm 

km® 9 9%C0C r. |fc£9 9. 9%<0A 

M5i.XmS.99. 9 9 9%<7)Si§r. 9 7. 0%C 
1 . 3% A 1 fcitf 1 . 7%S i cOS-&TS)SS!fe^ 

1.2/* mfffflR&imti . *RWi*Rmlt^®H 



6X10- 7 Torr 
#!M$F (JI£0. 1mm) 

20 or; 

1 0SCCM 
lOmtorr 

1 80mm 
130A/m i n 



HfcJlMU ^^'^ffl^TtttSO. 2mm<OMS$8 
* jfflSUT 4?^&tctffi;Bt?aS^itfc±^y-> ; ^ 

ae*ff-p«ds*. 5 . 4x10-4 /»cfc 
2 o or- 1 o o ox;a#ffiaflrca3ttpn 

jtftJttJit^fifiiiBKffia (tcr) m 

30 M 1 fc isitt , v vf fi0>aSMlfc*iV ^X t y'*i4&* 
««±^ffoTffiBO«flaWil|l*L, 4 5 0°CT'fi 

jsaufciSJHfcjsv^T o . ixio-4 /ic^sc/h 

$^TCRfcii>'8. 1 .<7);*i£&^-v$£^U:. "f 

ft* SWt"C* Set tfWL>Mzt£->tz„ 
[0034 ] 
[£3] 









TCR 








(20 W C) 


(20"C) 


<0~50°C) 




rc) 


(h) 




(HQ-cm) 


(10^rC) 


as-depo. 






7.9 


I 99.36 


-5.40 




350 


0.5 


8.0 


97.92 


-0.70 




350 


0.5 


8.0 


96.83 


-1.12 




200 


2 


8.0 


98 12 


-2.16 




460 


2 


8.1 


97.16 


0.10 


Ar+10%N 2 £tSfc* 


500 


2 


8.1 


97.02 


0.84 




1000 


2 


8.2 


95.70 


6.12 
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(8) 



1 3 



1 4 
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[0035] *«B J BK**S*SR<0«Rim*fiiSff 
irK »*<0JiUR#ffi£ffl^T«*O3B«±fcC rlOO 



* * ( K ) , ( p ) & JtfttifjHKffift ( TCR ) 

[0036 ] 
[*4] 



6W 


(JMtCMKN) 




(20 a C) 


(20*C) 
(|xQ cm) 


TCR 
<0-50'C) 
(10>C) 


££ 

CO 


Ml 

(h) 


pern) 


1 




560 


2 


100 


7.4 


81.54 


0.04 


2 


Be 4.1 




- 


- 


7.7 


64.31 


0.01 


3 


Mg 6.3 


- 


- 


- 


4.7 


67.24 


-0.02 


4 


Ca 8.7 




- 


- 


5.8 


71.38 


0.00 


5 


Sr 14.4 


550 


16 


100 


9.6 


72.15 


0.43 


6 


Ba 11.9 


600 


12 


150 


7.9 


76.36 


003 


7 


Mn 18.6 


_ 




„ 


3.8 


106.88 


-0.04 


8 


Fe 87 






_ 


5.6 


94.74 


0 18 


9 


Co 11.1 


_ 


_ 




5.4 


97.74 


-0.05 


10 


Ni 4.8 


500 


3 


200 


11.2 


96.45 


0.13 


11 


Mo 14.7 


_ 






3.5 


54.26 


•0.09 


12 


W 4,8 


m 




_ 


9.3 


55.87 


0.09 


13 


Ti 3.0 


_ 


_ 


_ 


10.6 


60.03 


0.71 


14 


V 6.0 


450 


2 


100 


10.9 


58.30 


-0.03 


15 


Zr 13.8 


450 


24 


100 


7.9 


57.44 


0.35 


16 


Np 5,4 








11.2 


56.87 


0.07 


17 


Hf 16.8 








&7 


71.45 


0.48 


18 


Ta 9.6 


500 


10 


80 


8.3 


69.66 


•0.11 


19 


Ru 8.8 








9.1 


74.83 


-0.13 


20 


Rh 12.0 


500 


5 


100 


8.0 


73.92 


0.06 


21 


Re 15.4 








5.4 


79.12 


-0.02 


22 


Os 10.8 








6.2 


78.27 


0.04 


23 


Ir 12.6 








5.4 


80.33 


-0.05 


24 


Pt 14.4 








5.7 


71.25 


0.09 


25 


Pd 25.8 








3.9 


70.30 


0.11 


26 


Ag 11.6 








6.2 


72.96 


0.09 


27 


Au 14.0 


450 


2 


50 


6.1 


75.39 


0.08 


. 28 


Y 58 


500 


60 


80 


8.2 


73.41 


0.12 


29 


La 10.2 








5.7 


73.39 


0.01 



[0037] 
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15 16 



sw 
*# 


(««Cr-4%N> 




(20*C) 


mm 

(20°C) 
(fift-cnn) 


TCR 
(O-SO'C) 
(10"VC) 


CO 


(h) 


rc/h) 


30 


Co 7.6 








6.6 


73.05 


0.04 


31 


B 5.4 


_ 


_ 


_ 


8.2 


70.05 


0.04 


32 


Al 3l5 




_ 




12.4 


70.90 


-0.04 


33 


Ga 11.4 








10.O 


71.32 


0.10 


34 


In 12.6 


450 


5 


120 


6.6 


71.86 


-0.01 


36 


Tl 14.1 




. 




5.6 


75.99 


•0.03 


36 


Cu 9.6 








5.6 


76.88 


0.05 


37 


Zn 87 


500 


20 


150 


9.7 


76.72 


0.52 


38 


C 12.0 








13.1 


86.06 


0.33 


39 


SI 19.2 








11.7 


91.45 


-0.13 


40 


Ge 16.8 








10.8 


91.67 


-0.56 


41 


Sn 23.4 








9.1 


69.22 


^0.22 


42 


Pb 42.6 


520 


48 


500 


8.7 


78.77 


0.00 


43 


0 13.2 






; 


86 


96.18 


-0.05 


44 


P 162 








8.1 


80.63 


-0.08 


45 


A» 18.2 








B 1 


76.24 


0.02 


46 


Sb 20.1 








38 


72.39 


0.03 


47 


Bi 11.7 








5.2 


71.46 


-011 


48 


Se 13 6 








10.1 


92.96 


0.01 


49 


Te 17.4 


400 


72 


10 


6.2 


81.32 


■007 


50 


C 3.0 Al 1.3 








84 


t08 54 


0.76 


51 


C 3.0 Si 1.5 








8.6 


107.23 


■0.76 


52 


C 3.0 Nb 0.6 








7.4 


102 81 


-0.63 


53 


AJ 1.2 Si 1.6 


450 


2 


100 


61 


97.16 


0.10 


54 


AJ 1.2 Nl 0.4 


500 


24 


200 


7.9 


96 28 


-0.60 


55 


AJ 1.2 Nb 0.4 








7.5 


95.04 


-0.31 


56 


SI 16 Ni 0.4 








7.6 


102.39 


0.13 


57 


Al 10.0 SI 4.0 Nl 1.0 








69 


112.72 


0.84 


58 


Mn 22.0 Si 130 Sn 8.0 


500 


10 


100 


5.9 


120.17 


0.45 



[0038] 

[ftflOttft] WWBOr- NSSJKttMli, xSv^a 
Cr - NSMffifiiKJi. y'-xW2W±t', a-^ISta 

is&imtf (- 4-4 ) x i o - 4 /°c\mx-hh<r> 
x\ ztiim^m-tyyit. • 

[0 1 ] 0 Hi. aStf^MtSB*.*^ ■/ * u y^sss 

[02 ] 02ii. c r i o o - x Nx mmnss^zam 

[03] 0312, Cr, 6 N 4 SfiJftJifcfc(t§»JI 



[04 ] H4UL «R»H8UCtC«(t&C r 9 6 N 4 £ 
»ai») X«H*f> ^ - f * . 

[05]05(2, C r 9 6 - y N 4 Mn, (y=0. 
1 . 2 , 3 ) S£ftH<7)£fiu£Sffii!$T^#m 

[06]06i±, g'M^i: LTjHil.Be, Mg, C 
a. S rte&lfBaCOmznt&0~~5 0°Clzmh1& 

40 K3as^Rfej:tx^ia (2o°o i>zamy~^m^ 
i-wm. 

[07] 07(4. gfl&Lftb LXMx. SFe, Co, Mn 
fciV'A 1 «0SK*ttS 0-5 oictfettSKfiiSaKfiR 
( 2 0°C) Cfcifl. ^-^^^-fifftt 

0. 

[08] 08ii. WMtb LTJUi&Ti, V, Zr, 
Nb, H f fcitXTaCOitStr 60-5 O'CtfeftS 

mrn&m.tii.vm.mx 2 o*a fc*tft***-y*& 

50 [09] 09(±, mmtLXni&T i . V, Zr, 



WEST 



( 

1 7 

Nb. Hf . Ta. Ni . Ge, Si. C. N . P. S 

e a xr/T e comztttt 0-50 °ct,zm&mjii&ig. 
m&xvmfe ( 2 0-c) tcfcfti,y->>^$-^i-#tt 

[01 o] 01 cm, mmtixuai&Ru. Rh. 

Re. Os, I r. P t it>*P d nrnzttth 0-5 
OrCfcttl>$iffi&J£fmBJ:t^lS ( 2 0°C) KiStf 

&^-^£^-t#tt0, 

[01 1 ] 01 1<2. &]f$.fttlXMt$>Ag. Au, 
Y. Lai3j:tA'CeWSt^-ri»0-5 0°C{cfc^l»Jg 

n#tt0. 

[0i ] 



1.05 




0.90 I ' 1 ' 1 1 ' — 

-200 -100 0 100 

£« CC) 



10) ^¥1 0-2 702 0 1 

1 8 

[012] 01 2<±. mi&fttlXmi&Pb, Sn. 
As. Sb, B i . W&i.VMoaMliZM-t i>0~5 0 

°cizmih&fc&mmi5±v : mi& (mo-o izm 

[01 3] 01 313:. gJJ&frfcLTflOtSB. Ga. I 
n. Tl. CuBit/ZnCO-l-Kft-f ■S0~5 0°C(3fc 
(tl>}gtilia^afcJ:y^ (^2 0'C) fcfclt*?- 
^'*2:^-r#tt0„ 

[014] liCW-tl4 (fflliX: Cr- 4%N- 6% 

io v ) <7)-£itmmzM£* 2 mmn&Mmzm uzmiw 



[02] 




.10 I ■ 1 -« 1 1 1 • 

0 1 0 20 30 40 



WEST 



(11) 



HBW 1 0-270201 



IMS] [04] 




10 20 40 60 60 100 

2e (degree) 



WEST 



(12) 



«WP 1 0-2 7020 



[05] [126] 




Be, Mg ( Ca, Sr, Ba(%) 



WEST 




WEST 



(14) 



ftBff 1 0-2 7020 




WEST 



(15) 



HIITl 0-2 7020 1 



[Ull] [012] 




Ag, Au, Y, La, Ce(%) Pb, Sn, As, Sb, Bi, W, Mo(%) 



WEST 



(16) 



#^10-270201 



[013] [0143 




»«msa cc> 



WEST 



